Diversos estudios muestran que la inclusión de Tecnologías de Información y Comunicación (TIC´s) en educación es beneficiosa, sin embargo, se reconoce que es un proceso complejo y que para obtener buenos resultados debe ser debidamente planificado y estructurado. El presente artículo muestra la aplicación de una estrategia basada en un conjunto de planes de acción para la inclusión de una plataforma educativa de tecnología móvil en el aula. Los resultados obtenidos en esta experiencia realizada en la Universidad de Tarapacá permiten establecer que el proceso fue exitoso del punto de vista académico y se detectan nuevos imperativos que inciden en el proceso de inclusión.
INTRODUCTION
Nowadays it is recognized that the use of information and communication technology (ICT) in education is not only a useful tool for teaching purposes, but also a mechanism that provides students with the opportunity to use technologies and thereby prepare them to develop in today's society which is based on information, technology and competition [1] .
Shirely Alexander [2] evaluated 104 projects of ICT use in higher education, and found the following types of benefits for students:
• Improved quality of learning • Improved productivity of learning • Improved access to learning • Improved student attitude to learning Despite the current emphasis on the use of ICT, and the pressure that teachers receive from diverse sources (professional associations, government bodies, parents, administrators, etc) to integrate ICT into teaching for the results that can be achieved [1] , the level of use is low.
This low level of use can be explained by the fact that the incorporation of ICT in education is neither rapid nor simple [3] . Moreover, existing studies indicate that the implementation of technologies in education is complex [4] and that there are diverse factors that cause this. Some of these are described below:
1. Generally the origin of the process of incorporation of ICT is external to the pedagogical environment and includes concepts, discourses and practices from an unfamiliar technical context. This engenders resistance, distrust and lack of commitment [5] 2. Weakness in the use of technology and skills for integrating them in the instructional process. This leads teachers to feel unprepared for integrating technology in their classes and when they do, there are unexpected results. [4] [5] [6] [7] [8] .
3. Availability and accessibility to technological resources. Technological resources are often scarce and based in laboratories rather than classrooms, complicating their access and availability [6, 9] 4. Changes in practice and redesigning pedagogical activities. To maximize the results of the use of technology in educational processes, frequently involves changing the pedagogical focus and the strategy for administering the class with the aim of designing lessons that lead to improved learning. [4] [5] [7] [8] .
From the above, it is stated that to obtained good results, including process technology must be properly planned and organized.
In the rest of this article, an experience carried out in the Universidad de Tarapacá will be presented which involved the carrying out of a pilot project for the inclusion of mobile technology in the classroom.
PROjECT: MObIlE TEChNOlOgy IN ThE ClaSSROOM
The Universidad de Tarapacá (UTA) is a state university in the extreme north of Chile in the city of Arica. It has an integrated vision -that sees the key to its competitive advantage as being in the talents and skills of people -and a humanist vision -that centers on the individual, developing him or her professionally and his or her knowledge, without social, ideological, ethnic or religious discrimination. These affect the aims of social mobility, developing awareness for the assurance of the regional ecosystem and its permanent vocation of contributing to regional development.
As such, one key axis for the consolidation of the development of the UTA is the realization of quality teaching. In this context of seeking to improve the quality of education, the university decided to explore the use of mobile technology as a support tool for the instruction and evaluation of course content. The technology used was an EDUINOVA (www. eduinova.com) platform developed by the Universidad Católica de Chile that consists in a laboratory of computers with a network of a local portable area that can be moved and used in any classroom that has an electric connection point. This laboratory comprises 50 pocket PCs with wireless connection through 802.11x, a router to constitute a network, and two adapted suitcases that serve to transport the computers and large battery charger, as shown in Figure 1 . This hardware platform has a set of ad-hoc developed software applications for the creation of a data base of educational content, generation of pedagogical activities and its application in the classroom according to a collaborative learning model. For more details see [10] . 
PlaNS fOR TEChNOlOgy INClUSION
Considering that the fundamental objective to reach is to improve education quality, a set of action plans was established, oriented towards resolving/ mitigating the points mentioned above, in order to include technology in the educational process as smoothly as possible.
Plan for the socialization of the technology
With the aim of obtaining support and commitment from the participants a promotion program directed at the different levels of the academic staff hierarchy was developed. This included separate projects to be presented to deans, heads of departments and academics (the teachers). The program focused on promoting the benefits of the technology that would be used and addressing the concerns perceived for each group of participants. This plan aimed to mitigate the factor 1.
Plan for the selection of the academics
Considering that the inclusion of technology and its effectiveness depend, to a large extent, on the interest and commitment of the participating teachers, specific teachers were invited to participate. Teachers that were invited taught courses that carried significant weight within the degree program and that historically had a low pass rate, and had a "pro-technology" profile with regard to the personal motivation for using technology. This plan aimed to mitigate factors 1, 2 and 4.
Plan for the training of teachers
A training program was designed that considered technological and pedagogical aspects. For this, there were two training sessions: the first aimed to introduce and use the technological platform in the development of educational content, and the second aimed at the application of the technology in the classroom and the subjacent pedagogical model. Through the training the teacher was provided not only with the technical knowledge required for the platform but also the skills for the development of the educational material and practices to employ in the classroom, based on the subjacent pedagogical model. This plan aimed to take into account factors 2 and 4.
Plan for the training of technical assistants
With the objective of providing a better support service, training programs were also developed for the technical and educational aspects of the platform. These programs were similar to those for the academics but with a different emphasis. Thus the technical assistants were enabled to be partner of the teacher, both in the development of activities and their implementation in the classroom. This plan frees the teacher to have the pressure of complex technical knowledge, and aims to directly mitigate the factor 2.
Plan for application and support A plan was designed to support the teacher at all times, both inside and outside the classroom. This help for the teachers included:
• Administration of the necessary resources (designation of use).
• Maintenance of the equipment in a functioning state.
• Transport of the equipment to the classroom.
• Support for the creation of educational material, generation of activities and obtaining reports.
• Technical support for the activity as it is carried out in the classroom.
This plan supports the previous plan and therefore was expected to mitigate the factor 2.
METhODOlOgy
It is considered that the effectiveness of implementing the set of plans designed for the inclusion of the technology platform is directly related to achieving improvements in the results of the educational process. In this context it was taken as the main outcome to assess, the percentage of students passing the course.
In order to ensure that improvements are attributable to the planned use of technology, the design of the methodology considered that the results obtained by the teacher should be comparable (at least) with his historical performance in the course and that the application should be under real conditions, this is, not to intervene in factors such as: set and size of the course groups and the evaluation system.
On the other hand, educational processes are social phenomena, therefore, the application of research methods in classical form, are not fully achievable [11] . Thus the methodology was as follows:
• The study design is quasi experiment.
• The study groups were complete courses whose teachers chose to participate voluntarily.
• For reasons to do with academic procedures, and fairness to the participants, the classes were not divided into experimental and control groups. Because the study is conducted in real conditions, making the separation of control and experimental groups can give rise to claims. For example, if the use of the platform improves the performance of experimental group, the control group can feel in disadvantaged.
• To determine the existence of improvements, the technological platform was used on repeated occasions over time to cover as many possible samples (according to the plans). The average performance per course of ongoing groups that used the platform was compared to historical performance that had the teacher in the course and the historical performance of the course without technology.
• The application environment was the classroom.
• The type of instrument and the evaluation methodology applied to the students were the same that the teachers have historically applied in the course.
• The results were analyzed using a t-test to measure the differences between groups and Cohen's d to determine effect size. The Cohen's d is used to measure the strength of the relationship between two variables. It is often useful to know not only whether a relationship is statistically significant, but also the size of the observed relationship. The effect size measure could then result in a insignificant (less than 0,20), small (0,20 to 0,49), medium (0,50 to 0,79) or large (more than 0,80) effect.
RESUlTS
As a result of the application of the plans and the subsequent execution of the methodology described above, there was learning benefits connected with the educational process and also with the inclusion of technology, as presented below.
Education-related learning
The mobile technology platform was used with courses from the Faculty of Science and the School of Engineering, as indicated in Table 1 also it shows the courses and the numbers of students using technology. Table 2 shows the pass rate for the courses with the use of technology compared with the pass rates for the same course with the same teacher from the previous year, and for the historical record of the course. As can be seen from the table, the use of technology improved the results in all courses. These results were analyzed using a statistical t-test and these differences were found to be significant. In addition, the values was obtained of application of a Cohen's d test indicated the existence of a strong correlation between the application of the technology and the improvement in the results, as indicated in Table 3 .
Plans-related learning
The design of the plans resolved a number of the problems predicted by the literature. However, in carrying out the project, a number of different factors were found to be relevant, which could be important to consider in other contexts:
• The plan for socialization of the technology also allowed information to be obtained regarding prejudices, acceptance, rejection, conditions, needs, etc. that the different participants had regarding the eventual use of the technology platform. This information was fundamental in the design of the remaining plans. For example, it became evident that the Mathematics and Physics professors rejected the technology because the pedagogical resources provided by the platform (multiple choice questions) were inadmissible in their discipline. For other teachers, the fact that the platform was administered by a third party provoked a rejection because the material generated could be copied and used by others without their authorization. Furthermore, the use of a type of technology from a particular brand also provoked suspicion that was not just academic.
• Taking into account what mentioned above and other considerations, the plan for selection of the teachers based on volunteers worked well, as the teachers were motivated and prepared to meet the challenge. However, sudden problems with the functioning of the technology rapidly produced a loss of confidence and if there had not been a quick response to solve the problems, the teachers would have abandoned the project. Although the teachers were committed to the project, there were situations that made them doubtful about its continued implementation, such as the lack of some type of recognition or special consideration of the time they had invested (in training, developing a question base and activities, etc.), and the uncertainty as to whether they would be teaching the same course the following semester.
• The training in the technical aspects of the use of the platform as well as in the way to apply it in the classroom, and the technical support given in the logistics (e.g. in taking the equipment to the classroom) and development of the activity in the classroom, were highly valued by the professors.
From the above, it can be established that a process of technology inclusion in the educational process is a multi-factorial problem with four main dimensions: organizational (structure, policies, processes); pedagogical (models and existing practices); technology (maturity, massification, availability); and teacher education (pro-technology, innovators, ability to adapt, change in practices).
Of these four dimensions, the most relevant seems to be teacher education since the availability of a group of teachers that have been trained in the use of new technologies is essential for a transformational process of this nature.
CONClUSIONS
With the use of the technology, the academic results of the students were shown to be significantly better than those obtained by students of the same teachers on previous courses and also with the historical performance of the course (with independence of the teacher). It is therefore possible to conclude that the inclusion of technology benefits student results.
From the results above, it can be considered that the introduction of the technology into the teaching programs was successful. The plans for the socialization of the project, the selection of the teachers, teacher training, training of the technical staff and the application and support have contributed to this success. In particular, the training of technical staff in the pedagogical aspects of the technology was essential for the smooth-running of the project.
Regarding the selection of teachers it can be said that they would not take on the challenge of using technology if it is not aligned with their preconceived educational model or if it involves radical changes in their practices. Having worked with teachers who volunteered, facilitated the overcoming of difficulties because they were predisposed to take the risk and highly motivated. However, the results of improvements can't be attributed to this, since one of the comparisons is with the story of the teacher and their characteristics. In this sense, the teacher has been constantly looking for ways to innovate and improve. From the first part of the above issue it can be inferred that to promote the use of technology in educational processes is necessary to provide incentives and facilities to offset additional efforts to be made by teachers for this purpose.
Teachers easily become disillusioned by problems or complications that the technology may present.
In relation to the existing four dimensions (organizational, pedagogical, technology and teacher education) in an educational technology inclusion process, the experiment showed that to have a greater chance of success, the decision of which technology use (technological dimension) should be a function of the other three dimensions.
The results obtained from this research are not conclusive since they are based on a single quasiexperimental study. Future research should take other variables into account.
